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Investigation of the 3—Category Items’ Qutfit Mean—Squares Distribution
on the Rating Scale Model Threshold Values
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This paper investigates the relationship between the theoretically-expected value of the Outfit
Mean-Squares’ standard deviations and the mean value of the Partial Credit model (PCM) first threshold
standard deviations concerning the three-category data obtained from Rating Scale model-fitted simulated
samples. An extremely highly-consistent level of the relationship is observed, the reason being unknown and
the number of the samples being somewhat limited. This indicates that the Outfit Mean-Squares of the Rating
Scale model (RSM) are the indices of the variation of the PCM threshold values restricted from the
RSM-estimated threshold values, not being strictly the indices of one-dimensionality attainment.
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# Rating scale ETILEABEHET—2 £EKTHES TR S5 L for R

t OEBE. BENERE.

t BEER#ESH : ETHBECEHREE

t RERERNES M ZEERILK

t EERELTO —KEBICKYDTIVRBEERT 5,

# SREE. SN, BREETI. SLUERETIN return Sh b,

#t itemd:REEE Y R b, persona:BEAfEY R &, rsmmatrix:RIS{T5], probmatrix:@RFERITHI
# 09.4.10 Hiroyuki Hirakoshi

TR R

myraschrsm <- function(nperson, nitem, itemmin, itemmax, nstep,...){ # ...1% T D&
# A#nperson, EBE# nitem, IBER/MVE itenmin, BEE R KIE i temmax,

# A5 v F#H nstep, tau=c(,,)DODHIZRATY THEZVERLERTIVIRYY TEL
#+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
t EEEREEE—HOMELTHERT 58, +
t ZORTIT A OarAVET7IRESL. +
t TO—17(myitem0i1<-seq---) (B) #, A AV FTI LT B, +
tERESNE—H2FIE itemd & LT Return s30T, RENSBEALRD +
t ABHZEERTLEZE TRYESitend] 2RETH L, +
# myitem01<-sort(runif(nitem, itemmin, itemmax)) # H#E : —#HPHICTHER (A) +
o o o o o o o o o o L o o o o o SRS

myitem01<-seq(itemmin, itemmax, length=nitem) # HREE : ERHRIZTEE B

myperson01<-sort (rnorm(nperson, 0, 1)) #EENE  EREBICTHER
ﬁ+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
# BeH1E(L persona & LT Return Sh 20T, RENDLELDS +
# ABI% (nyraschrsm) #R{T L1z TR Y {ESpersonal #RET S &, +

e o o B
args <- list(...)
temp01<-numeric (nstep+1)
kappa<-numeric (nstep+1) # kappa[1]l~kappa[nstep+1]ETO ZEHTAY MILIERL
kappa[1]<-0 # kappa ZTFZAFAHMA LY —DLETHDZ EITEER
kappa[2]<- args$tau[1] * -1
for (i in 3:(nstep+1)) {
kappalil<-kappal[i-1]-args$tauli-1]
1
# Rating Scale RIEMDIHA, RUBELEANLBRERI NI IREZRATY THERT S,
#AHT, BEHIOFTIORTY THOEIIERK
myprobrsm<-array (NA, dim=c (Iength (myperson01), length (myitem01), (nstep+1)))
myrsm<-array (NA, dim=c (length (myperson01), length (myitem01)))
Pt ThZThORTy TOERREREZHET S
for (i in 1:length(myperson01)) {
for (j in 1:length(myitem01)) {
bunbo<-1
for (k in 1:nstep) {
bunbo<-bunbo+exp (kappa[k+1]+k* (myperson01[i]-myitem01[j]))
}
for (o in 1:(nstep+1)) {
P ATy TEEED HBEELNLBRRMEEREFE
if(o==1){
myprobrsm[i, j, 11 = (exp (kappa[o]+(o-1)* (myperson01[i]l-myitem01[j1))) / bunbo
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Jelse{
temp01[o]= (exp (kappal[o]+(o-1)* (myperson01[i]-myitem01[j]))) / bunbo
myprobrsm[i, j, ol=myprobrsm[i, j, o-1]+temp01[o]
]
]
01 O—HABKY, RERATYTE#RET S
temp02 <- runif(1,0,1)
for (o in (nstep+1):1){
if( temp02 < myprobrsm[i, j,o])
{myrsm[i, jl=0-1}
]
}
}
# fER%Z returnd %
# itemd: REEE ') R b, persona:RENIEY R k., rsmmatrix:RIG4T5], probmatrix:ERFERITH|
return(list (itemd=myitemO1, persona=myperson01, rsmmatrix=myrsm, probmatr ix=myprobrsm))

ARG S
Hitt 10 NS IEREEREEE-2~2, ATy T#H2, t1=-1, 1221 TEHHIZLY RETHEER
kekka<-myraschrsm(10, 15, -2, 2, 2, tau=c (-1, 1))

PHREIFANICESHT

write. table (kekka§rsmmatrix, “f:/rsm01. txt”, append = F, quote=F, sep=", ", col. names=F, row. names=F)
i BRELUCHELTI7ANICESHIERAG GEEBERERICEDS. ABOLOROERET—42 L1 5)
t ZOF TIESrsmmatrix LAMRELTULANA, RRAECREELRETHIE.

P REISKhIHE. AEEEEET L TERT -2 2ERTH2EHLANICAEL TV S, (ABETEEK)
kekkal1<-myraschrsm(500, 100, -1.71,1.71, 4, tau=c(-1.5,-0.5,0.5,1.5))

write. table (kekkal1$rsmmatrix, “c:/rsmi1. txt”, append = F, quote=F, sep=",", col. names=F, row. names=F)
kekkal2<-myraschrsm(500, 100, -1. 71, 1. 71, 4, tau=c (-1.5,-0.5,0.5,1.5))

write. table (kekkal2$rsmmatrix, “c:/rsm12. txt”, append = F, quote=F, sep=", ", col. names=F, row. names=F)
kekka13<-myraschrsm (500, 100, -1. 71, 1. 71, 4, tau=c (-1.5,-0.5,0.5,1.5))

write. table (kekkal3$rsmmatrix, “c:/rsm13. txt”, append = F, quote=F, sep=", ", col. names=F, row. names=F)
kekkal4<-myraschrsm(500, 100, -1. 71, 1. 71, 4, tau=c (-1.5,-0.5,0.5,1.5))

write. table (kekkal4$rsmmatrix, “c:/rsmi4. txt”, append = F, quote=F, sep=", ", col. names=F, row. names=F)
kekka15<-myraschrsm(500, 100, -1. 71, 1. 71, 4, tau=c (-1.5,-0.5,0.5,1.5))

write. table (kekkal5$rsmmatrix, “c:/rsmib. txt”, append = F, quote=F, sep=", ", col. names=F, row. names=F)
idininia:s




